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(57) Abstract 

A lesion localization marking wire (10) and needle assembly (30) for marking non-palpable lesions within the body. A 
marking device (10) having a helically wound coil of wire (14) attached to an end of the shaft (12) which is insertable into the 
body through a needle or cannula (30) for rotatingly anchoring the marking device (10) into a lesion or tumor (54) is provided. 
The needle or cannula (30) is inserted into the body with the marking device (10) positioned therein so that when the cannula is 
positioned proximate to a lesion (54) the shaft (12) of the marker is rotated to advance the marker (10) into the lesion to mark it 
for subsequent surgical procedures. A second helical wire (18) may be provided on the shaft (12) which cooperates with a wire 
guide device (40) attached to the needle (30) to enable the physician to determine the depth of the marking device (10) as it an- 
chors into the lesion (54). In particular, the device is provided for marking for biopsy lesion of the breast. 
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The present invention relates to lesion 
localization needles and devices, for use in localizing or 
marking non-palpable lesions and tumors within the body, and 
more particularly, the present invention relates to a needle 
assembly which includes a wire marker having a helically 
wound wire tip for rotatingly anchoring a marker to a lesion 
within a human breast. 

Localization or marking of lesions within the body, 
such as non-palpable lesions discovered within the body, and 
devices such as needles and wires for marking these lesions, 
are well known in the art. The devices generally comprise a 
hypodermic needle or cannula which is inserted into the body 
under local anesthesia to a position adjacent and in contact 
with the lesion. The wire marker is then passed through the 
cannula and is anchored into the lesion so that the lesion is 
marked for . subsequent surgical procedures such as excision or 
biopsy.- After marking the lesion with the wire marker, the 
cannula is usually removed from the body, leaving the wire in 
place and extending from the body. However, these markers 
tend to dislodge and migrate during transport of the patient 
^5 for the surgical biopsy procedure. 

Increasingly, ultrasonic imaging is being used- as a 
preferred ancillary or adjunctive imaging method to evaluate 
breast masses which may be associated with positive or 
negative mammographic findings. Currently available 
localization and marking devices image poorly, if at all, 
ultrasonically , making it difficult to accurately pinpoint 
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the tip of the localization v,ire -with respect to the lesion 

may necessitate a second sxirgical procedure 
paxn, suffering, and expense. 

lo.«l- ^.^'^ ««^eral types of lesion 

localization devices anrt 

evices and lesion markers are disclosed 

currently, the .ethoa of aetectin, and performing a Mcpsy on 
a non-palpaile occult lesion within the body, su!h a^ 
non-palpable breast lesions, has been to ra«oloaic!lly or 
ultrasonically locate the lesion and to inark rh^ V 
a localisation needle asse^ly, priortTbio^y'L^^dlr 
These needle asse.^lies generally co:,prise a hypLar^Ic 
needle or cannula which is inserted into the body Tal area 
adjacent to and in contact with the lesion. . .Ling wLe 
is then inserted through the cannula into the lesion LI 
anchored in place so that the cannula „ay be re^ovel 
20 th. . , °l"asonic imaging is increasingly being used as 

Trl r °' ^"^ --^-tion Of lesions 

and .asses wxthin the body due to its accuracy, and in view 
Of the fact that the patient is not exposed to potentially 
harmful radiation for extended periods of time, .he prror 
art marking devices generally image very poorly 
Ultrasonically, as the tip of the previous marker shows up as 

30 

Nicholson, et al., v.S. Patent No. 4,616,656, 
Lin ' ^""^ "'^^ sheath.assembly in which th; wire 
has a J-type memory hook for marking lesions. The wire probe 

35 ^^""^ " - ""^9"^* -""juration. The sheath, or 
needle, .s inserted into the body, for instance into the 
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^ breast of a female patient, and positioned proximate to a 
lesaon. The wire probe is then pushed further into the 

within ILT"''^ i--^^ 
^ cinoeaaed m the lesion as a marker. 

A similar device is disclosed in Hawkins Jr tt c 
latent NO. 4,230,123. Hawkins, ... discloses a Z'J.'sZl 

stylus or wire is positioned within a cannula. A shorter 
outer sheath is sUdably looated over the cannula which is 
removable after insertion of the needle into the patient" 
body. Ihe Wire has a J-type hoo>c which is passed thrigh the 
cannula to stabilise the tip of the cannula during bLTs' 

Nicholson, et al. and Hawkins, Jr. are subject to 
several disadvantages which effect the accuracy and 

TtheT"/" '^'^ ^= "-^°-d 

in these references image very poorly and are inconsistently 
visualized ultrascnically , and conseguently nay not be 
accurately placed. Furthermore, in procedures involving 

20 L"""' "'^ i= compressed during the 

--.ographic localization procedure so that after the needle 
m Place and compression discontinued, the needle marker 

than that set during the localization procedure. The needle 
may also deflect away from the lesion, or if the strength and 
resiliency of the wire is less than that required to 
penetrate the lesion, the hook nay not reform, allowing the 
marker to migrate or dislodge. This can result in damaging 
the tissues of the breast, as well as an inaccurate surgicll 
30 ZTT ""^"^ procedure, usually requiring a 

second surgical procedure to properly biopsy the lesion 
causing the patient unnecessary piin, suffering and expense 
Devices Of this type also generally require thL the br^st 
be stabilized during transport of the patient from the 
35 °^ - hospital to the surgical section for 

ZLT^' ^° .islodgement of 11 
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1 U-S. Patent No. 4,790,329, discloses a 

bxopsy localization device h«..,- -^scxoses a 

Which a barbed rod passes Z ' °' ^^^^^^ 

P»=ses. The cannula is provided 
an open side port through which k k ^ 

^ positioning Within a lesiof i 

5 Within the Wn of thl oIL, ''"^ " compressed 

rod extends ,ro. the^Ln" I 

patient. s body, and into a i^sion ^ P-^^ates the 

that the end of the barb ! ""^ =° 

Of the oannula. ^he rod Z^T^' ""^ "P^" 

1° cannula anchor into tL ^: ion " """ ^^^^ 

device is relocatable „ r removal, while the 

enclose the barbeTro; ;::er" t """"^^ '° 

seme tissue da^ge ^e i tr^^he^b^b^^^"^" 

the tissue once it 1. . ^^""^ Puncturing 

^5 regains in plLe whiL L ^^^^^ 
t^K- >, is marked by the ba:rh 

ritit:: ::s:ri-iieT.-r - ^'^^ - 

tissue and ^slodgemrnt^rtlrS! l~d^r""' 
- :::t":;e:u^e"p-:- — sion-Tttteast 

-ever, during -ansp~thT::t\tt~Id^^^^ 
"-i9ht Of the cannula as well as theT^^ T ^"^"^""^^ 
stabilization of th» v, ^^"^ "^^^ require 

Patanrv ' disclosed in Hawkins, et al us 

Patent No, 4,799,495. * 

An additional type of prior art lesion 
30 develon.^ k . ^^^^^ostic Instrument", which was 

biopsy divLe aid lot" T-™^'^"^ ^= — ^^^^ a 

vxce and not a lesion localization and xnarking 



35 



wo 90/15576 PCT/US90/03244 

-5- 

^ device. A cannula is provided which is inserted into the 
body, having a screw-tipped rod within the lumen of the 
cannula. When the cannula is positioned proximate a lesion 
the rod is rotated to screw the tip into the lesion. The ' 
screw tip is integral with the rod itself, and is a finely 
machined device in which the screw threads define grooves 
whxch taper to the tip of the device. After the screw tip is 
rotated into the lesion, the cannula is then rotated in an 
opposite direction using slight forward pressure to a 
position over the screw threads. Tissue from the lesion is 
captured in the grooves of the screw tip and the entire 
devxce is withdrawn so that the tissue may be examined. The 
Nordenstrom screw device, as stated above, is not a marking 
devxce, but instead allows the physician to immediately 
biopsy the lesion in question. 

An additional marking device using a screw tip is 
disclosed in Hawkins, et al., U.S. Patent No. 4,799,495. In 
this device, the cannula may be provided with a tapering 
screw tip to anchor the cannula in the tissue while the 
needle marker penetrates the lesion. The cannula and wire 
are used to -mark the lesion, and Hawkins et al. also 
discloses, the use of the cannula alone for marking the 
lesion. Furthermore, Hawkins et al. discusses a helical 
screw needle marker, similar to the Nordenstrom screw device 
which may be inserted through the cannula to mark the lesion' 
However, the tapering screw tip of Hawkins et al. is a finely 
machined device which is quite expensive to manufacture, and 
which also is subject to the disadvantage that the tapered 
end may result in the loosening or "backing off" of the screw 
tip which will dislodge the marker during transport of the 
patient, or upon discontinuation of compression of the breast 
during the marking procedure. Furthermore, the precise 
machining of the tip of this device, and in particular a 
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hollow screw-tipped n^nr^^.i 

1 expensive pr^Jallt TZ " ^^"icult very 

would ..Jsit^ lTl: r""^^""-^^"' standpoint, and 
cost considerationr In ''^ ""^^'^^'^ -° 

current health rls^i ana " °' 

5 related to hlood ^roducts rrr"^ ^^^"^ " 

sterili.ation P.oLdur::;: dr^'rir^T"' 
each u=e, therehy „aKin, the pr^edL™ eLTo^^"' 
expensive then normally neoessary -^-torate and 

- .ar^in, derit^nte^rnH """" 

associated with thH ^""ventxcn obviates the problems 

^5 co.prisin/a cl r ^^--^^-a hypodermic needle 

extend! ^"'^ helically wound n^arking wire 

extends concentrically outward from the shaft an/ ■ 
substantially unifoT^ ^ maintains a 

rotat.^ ^nxform diaineter so that once the wire is 

rotated or screwed into a ip<=ir,« 

tissue without th. ^^"^ains anchored in the 

"° ■ in" °^ "^^^^"^ dislodging. 

Wire is ProCidel^o^r^^^^^^^^^^ ! ~ ^ 

v^ii i-iie snart remote from th*a -c,-,.^^. t. i • 
wound wire at- 4.- ^. -^irst helically 

provided 1 ! ^ " --Sunotion „ith a wire guidi 

P ovided on a gripping knob of the cannula, assists ir, 
forward advancement of the shaft so that e«ess"e fo ! 
-5 pressure is not required, and the seoond h^llralL aT 

depth guide to ni-o.r-!^^, neiix also acts as a 

Which L first h!I - indication of the depth to 

txie rirst helix is embedded in a It^^ir^r, mx. , 
wound wires are secured to the shaft H helically 
solrio,-ir, shaft by means such as 

iO ItTlT " ""^ ^he Shaft its^f so 

that the entire devi<-o ^ • itself, so 

relative^v • ^^"'''^^ ^^^^facture and 

.outL?thTb~^:Lr! — 
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The present invention eliminates or substantially 

ameliorates the disadvantages encountered in the prior art 

through the provision of a lesion localization and marking 

device having a helically wound wire tip attached to a shaft 

which is inserted within the lumen of a cannula into the body 

and then rotated into a lesion to anchor the marker within 

the lesion tissue. The device is simple to manufacture and 

inexpensive thereby making it a disposable unit, which may be 

packaged in a sterile packaging unit for one time use. 

The lesion localization and marking device of the 

present invention consists of a marker having a shaft 

constructed of stainless steel or other biocompatable 

material which has secured to its distal end, or formed 

integrally thereon, a stainless steel wire which is helically. 

■^^ wound about the end of the shaft. The helically v/ound wire 

extends outwardly in a concentric manner from the end of the 

shaft and overhangs the shaft a predetermined distance. The 

end of the helix is sharpened to facilitate insertion into a 

lesion within the body. The helical wire is secured to the 
20 i_ 

shaft by conventional means such as soldering. 

The marking device, when used in conjuction with 
the needle assembly of the present invention, may be provided 
with a second helically wound wire which is secured to the 
shaft of the marker remote from the end having the first 
^5 helically wound wire. The second helically wound wire is 
secured to the shaft by soldering, or integrally formed as 
part of the shaft, and is dimensioned to have the same number 
of turns per centimeter as the first helically wound wire, 
thus having the same pitch or angle for each turn of coil. 
The marking device is positioned within a hypodermic needle 
or cannula which essentially comprises a stainless steel tube 
having a cutting edge at one end and a thermoplastic gripping 
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^ knob at its other end. The gripping knob has a hole bored 
through the center which preferably aligns with the lumen of 
the cannula, and a second hole is bored through the knob 
parallel to the first hole and offset from the center of the 
lumen. Through the second hole is positioned a wire guide 
whxch is bent perpendicular to the hole and placed to 
parrxally cover the first hole, leaving an opening which xs 
substantially equal to the diameter of the shaft of the wire 
marker plus the diameter of the wire which forms the helix. 
10 ^ needle assembly is inserted into the 

body, such as into the breast of a female patient, until the 
txp Of the cannula is proximate to a lesion which has been 
discovered during a mammogramphic or ultrasonic imaging 
procedure. The marking device is positioned within the 
cannula so ^nar the sharpened tip of the first helical wire 
xs ad^acenc co cne cutting edge of cne cannula, and the 
second helical wire is positioned a predetermined distance 
such that the end of the second helical wire closest to the 
.xrst helxcal wire is adjacent to and engages the wire guide 
Of the thermoplastic knob of the cannula. As the marking 
devxce is rotated, the second helical wire is guided along 
the wxre guide so as to stabilize the shaft while drawing the 
marker into the cannula due to the interaction of the second 
helxx and the wire guide during rotation, and the first 
helical wire is rotated into the lesion. The wire guide 
assxsts the forward advancement of the marker during 
rotation. 

The length of the second helical wire is identical 
to the length of the first helical wire from the end of the 
30 """"^ sharpened tip, and both helical wires have an 

Identical number of turns per centimeter. As the first 
helxcal wire is embedded into the. lesion, cne physician can 
accurately gauge the depth to which the first wire enters the 
lesxon by the distance the second helical wire extends 
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1 outwardly from the gripping knob of the cannula, vJhen the 
second helical wire is fully rotated within the cannula the 
physician will Jcnow that the first wire is fully extended 
outside the cannula and is in position with respect to the 
5 .lesion. The cannula is then removed from the body leaving 
the marking device in place. 

As ultrasonic imaging is increasingly being used as 
the preferred method of evaluation of breast lesions in 
localization procedures/ it is very important the the marker 
10 used in the localization procedure provide consistent 

visualization and clean imaging with a recognizable acoustic 
pattern. Prior art markers do not provide adequate 
ultrasonic imaging and consequently do not contribute to 
accurate localization of a lesion. The present invention, 
15 however, due to the helical tip, provides excellent imaging . 
characteristics compared to prior art markers, such that each 
turn of the helix images distinctly, as opposed to the single 
spot or dot appearing from the prior art markers. As a 
result, the present marker provides an unambiguous ultrasonic 
image allowing for accurate marking of the discovered lesion 
under the same conditions as mammography, thus reducing the 
patient's exposure to X-rays as well as decreasing the number 
of repositions required to accurately mark the lesion. 

The present invention relates to a needle assembly 
for localization of lesions within the body, including a needl< 
cannula, said cannula having a cutting edge at a first end; 
and a marking device positioned within said cannula and 
including a shaft/ said marking device being characterized 
by a wire helically wound at one end of said shaft and 
extending beyond said end a predetermined distance in a 
helical coil/ and having a sharpened tip, said marking device 
being axially slidable and rotatable within said cannula. 

The present invention further relates to a marking 
device for use in combination with a needle assembly for 
marking lesions within the body characterized 
by a shaft; a first helically 
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1 coiled wire secured to and wound about a first end of 
said shaft/ said first wire extending concentrically 
outwardly from said first end and away from said shaft 
a predetermined length and terminating in a sharpened 

5 tip: and a second helically coiled wire secured to and 

wound about said shaft a distance from said first helically 
coiled wire, said second wire having a length equal to 
said predetermined length that said first wire extends 
from said shaft; wherein said first and second helically 
10 coiled wires are wound an equal number of turns of 
between 6 and 15 turns per centimeter. 

The present invention also relates to a method 
for marking non-palpable lesions within the body/ charac- 
terized by puncturing the skin to enter the body with a 
marking needle assembly/ said needle assembly including 
a cannula having a lumen, a cutting edge at one end of said 
cannula and a gripping means on said cannula, said needle 
assembly further including a marking device positioned within 
said lumen, said marking device having a helical wire 
helically wound at one end a predetermined distance in a 
helical coil, and having a sharpened tip; aid marking device 
being axially slidable and rotatable within said cannula; 
tracking said needle assembly inside said body; advancing 
said needle assembly to a point within proximity to a lesion 
within said body; rotating said marking device within said 
cannula to advance said marking device; determining the 
distance said marking device travels by the distance said 
marking device is advanced into said cannula; ceasing rota- 
tion of said marking device when said marking device is 
positioned within a determined proximal distance of said 
lesion; and removing said cannula from said body; wherein 
said marking device remains in position with respect to said 
lesion to mark said lesion for subsequent medical procedures. 
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1 The present invention will become more readily- 

apparent and may be understood by referring to the 
following detailed description of the lesion localization 
and marking device having a helically wound wire tip, 

5 taken in conjunction with the accompanying drawings; 
in which: 

Figure 1 illustrates a side elevational view 
of a marking device pursuant to the present invention; 

Figure 2 illustrates a side elevational view 
10 of a hypodermic needle or cannula pursuant to the 
present invention ; 

Figure 3a illustrates an elevational end view of 
the gripping knob of the hypodermic needle of Figure 2 along 
lines 3a-3a; 

Figure 3b illustrates an elevational end view of 
the cannula of the hypodermic needle of Figure 2 along lines 
3b-3b; 

Figure 4 illustrates a perspective, partially 
sectional view of the lesion localization needle assembly 
pursuant to the present invention after insertion into the 
body but prior to marking a lesion; 

Figure 5 illustrates a perspective, partially 
sectional view of the needle assembly of Figure 4 during 
rotation of the marking device within the cannula and into a 
lesion; 

Figure 6 illustrates the needle assembly of Figure 
4 after rotation of the marking device into the cannula v/ith 
the wire marker being fully embedded within a lesion; 

Figure 7 illustrates a side elevational view of an 
alternate embodiment of a marking device pursuant to the 
present invention; and 

Figure 8 illustrates a side elevational view of an 
alternate embodiment of a needle or cannula pursuant to the 
present invention. 
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Referring now in specific detail to the drawings, 
in which identical reference numberals identify similar or 
identical elements throughout the several views. Figure 1 
shows marking device 10 according to the -present invention. 
Marking device 10 is constructed of a biocompatable material, 
and is preferably constructed of stainless steel, although 
many metal alloys such as aliiminum alloy, titanium alloy, 
ferrous alloy, and the like, as well as materials such as 
plastic and ceramics-may be employed. Marking device 10 



essentially consists of a shaft 12 which is preferably type 
18-8 stainless steel having a thickness of between 0.011 and 
0.20 inches diameter, and is preferably 0.015 inches 
diameter. Marking device 10 is provided at one end with 
helical marking wire 14 which is helically wound about the 
end of shaft 12 and secured to the shaft as illustrated at 
20. Preferably, helical marking wire 14 is constructed of 
the same material as shaft 12, and is secured to the shaft by 
soldering, preferably of a 98% tin and 2% silver solder. 
Helical marking wire 14 is wound about shaft 12 and extends 
outwardly away from the shaft to terminate in a sharpened tip 
16. The diameter of the coil formed by helix 14 remains 
constant along its length. Helix 14 extends from the end of 
shaft 12 a distance of between 0.5 centimeters and 2 
2^ centimeters, and preferably extends 1 centimeter from the end. 
of shaft 12. The pitch of the coil is determined by the 
number of turns per centimeter, -which along with the length 
of helix 14, is dependent upon the application for which the 
marker is to be used. Different tissues within the body have 
different degrees of strength and resiliency, some requiring 
more force. to anchor the marker 10 in place, and thus some 
tissues require a device having more turns per centimeter 
than other .tissues. Accordingly, helix 14 generally is 
provided with between 6 and 15 turns per centimeter, and 
preferably it is provided with 8 turns per centimeter for 
marking breast lesions. 



35 



wo 90/15576 - 1 3 - PCr/US90/03244 



10 



Separated a distance "d" along shaft 12 from 
helical marking wire 14 is helical guide wire 18 which is 
also wound about shaft 12. Helix 18 is constructed of the 
same material as helix 14 and shaft 12, and helical wires 14 
and 18 are the same gauge wire, preferably having a diameter 
of between 0.009 and 0.015 inches (0.02 and 0.04 cm). The 
preferred diameter "for helical wires 14 and 18 is 0.011 

inches (0.027 cm) for marking breast " lesions. Helix 18 is 
secured to shaft 12 in a manner similar to helix 14. Helix 
18 is of the same length as the length that helix 14 extends 
from the end of shaft 12 to sharpened tip 16, and also has 
the identical amount of turns per centimeter as helix 14, and 
thus the same pitch to the coil formed by helix 18. 
2^ Distance "d" is dependent upon the length of the 

hypodermic needle or cannula with which marking device 10 is 
to be used. This will be described in greater detail below. 

As can be seen in Figure 2, hypodermic needle 3 0 
comprises a cannula 3 2 having a sharpened cutting tip 34 and 
2Q a gripping knob 36. Cannula 32, like marking device 10, is 
constructed of biocompatable material, and is preferably 
stainless steel. In a preferred embodiment, the cannula is 
18-gauge thin wall stainless steel type 504, and has a length 
from tip 34 to knob end 36 of between 3 and 15 centimeters, 
2^ depending upon the type and location of the lesion to be 

marked. Knob 36 is preferably constructed of thermoplastic 
material such as nylon and is secured to cannula 3 2 at end 
38 by conventional means such as epoxy, adhesives, and the 
like. Knob -3 6 may have a ridged gripping surface 44 which 
aids the physician in handling the needle 30. Cannula 32 is 
of course hollow and defines a lumen 33, as best seen in 
Figure 3B. 
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Gripping knob 36 has a hole 46 bored through the 
knob, which in the preferred embodiment aligns with lumen 33 
of cannula 32 so that the cannula can extend through the hole 
to face 37 of knob 36. In addition to hole 46, a second hole 
47 is bored through knob 36, which is offset and parallel to 
hole 46. A wire guide 40 passes through hole 47 and may be 
secured within the hole by conventional means such as epoxy, 
adhesives, and the like. Wire guide 40 passes through hole 
47 and is bent at 41 along face 37 of knob 35 to form guide 

bar 42. Wire guide 40 may also loosely and pivotably rest 
within hole 47 so that guide bar 42 may be moved into and out 
of engagement with shaft 12 of marker 10. As seen in Figure 
3a, guide bar 42 partially covers hole 46 in knob 36 so as to 
reduce the opening of hole 46. The reason for this will be 
explained in greater detail below. 

Figures 4, 5 and 6 show needle and marker assembly 
50 in various positions during use of assembly 50 in marking 
a lesion within the body-. Assembly 50 comprises marking 
device 10 as shown in Figure 1 positioned within the lumen 33 
of needle 30 as shown in Figure 2. The location of the 
lesion within the body, such as non-palpable lesions found in 
the breast or organs deep within the body, is determined 
radiologically or ultrasonically in a non-invasive procedure - 
In order to biopsy the lesion or remove it, the surgeon must 
have an accurate location of the lesion prior to performing 
the surgical procedure to minimize damage to tissue. The 
accuracy of the location of the marker will obviate any need 
for additional incisions, as well as avoid unnecessary tissue 
removal, which benefits the patient both physically and 
cosmetically. The use of a marking device such as in the 
present invention is illustrated in Figures 4, 5 and 6. 
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1 seen in Figure 4, the needle and marker assembly 

50 is inserted into the body through the skin surface 52 
until cutting tip 34 of cannula 32 is positioned proximate a 
lesion or tumor 54. Marking device 10 is positioned within 

5 needle 30 such that sharpened tip 16 of helical marking wire 
14 is positioned adjacent to cutting tip 34 of needle 30, 
The length of needle 30, as well as the length of shaft 12 
and distance "d" between marking wire 14 and guide wire 18 is 
determined by the depth or distance lesion 54 is from the 
10 surface of the skin 52. Distance. "d" is determined such that 
when marking device 10 is v^ithin the lumen 33 of needle 30, 
forward end 19 of helical guide wire 18 engages and rests 
against guide bar 42, resulting in sharpened tip 16 being 
adjacent to cutting tip 34. 
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Turning now to Figure 5, after cutting tip 34 is 
positioned proximate to lesion 54, marking device 10 is 
rotated about shaft 12 to advance helical marking wire 14 
into lesion 54. Sharpened tip 16 enters lesion 54 and the 
rotation about shaft 12 further advances marking wire 14 into 
the lesion to firmly anchor it in place. The depth to which 
helical marking wire 14 enters lesion 54 is determined by th^ 
distance helical guide wire 18 travels through hole 46 into 
cannula 32. As shaft 12 is rotated, guide bar 42 of wire 
guide 4 0 engages the shaft and helix 18 at end 19 of helix 18 
and guides shaft 12 while allowing helical guide wire 18 to 
rotate into hole 46 in a screw-like fashion. Guide bar 4 2 is 
positioned between the individual coils of helical guide wire 
18 to prevent slipping or pulling on the shaft. Wire guide 
40 may be secured in hole 47 or may be pivotably secured so 
that guide bar 42 may rotated away from shaft 12 to disengage 
guide bar 42 from helix 18 . 
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1 When helical marking - wire 14 is embedded and 

anchored in lesion 54, that is when the end 23 of shaft 12 is 
proximate to the lesion 54, the rotation is ceased. This is 
best seen in Figure 6, The surgeon may determine when marking 
5 wire 14 is in its desired position with respect to lesion 54 
when guide wire 18 completely disappears into knob 36 past 
guide bar 42. The trailing end 21 of guide wire 18 is the 
same distance from the end 23 of shaft 20 as the distance 
between forward end 19 of guide wire 18 and sharpened tip 16 

10 of marking wire 14. When the surgeon determines that the 
marking wire 14 in proper position, such as when it is 
completely embedded in the lesion, as evidenced by trailing 
end 21 of helix 18 turning into knob 36, the surgeon may then 
remove needle 30 from the body leaving marking device 10 

15 firmly embedded in the lesion. Alternatively, when it is 
determined that the helix 14 is in a desired position with 
respect to lesion 54 without helix 18 being completely within 
cannula 32, such as when a lesion is located proximate the 

chest wall as determined by ultrasonic imaging, wire guide 40 
may be pivoted to rotate guide bar 42 away from helix 18 to 
allow for removal of needle 30 without disturbing the 
position of helix 14. Marking device 10 remains firmly 
anchored due to the concentric nature Of the coils of marking 
wire 14 and eliminates the possibility of inadvertent 
dislodgement due to relaxation of the tissues of the breast 
upon discontinuing the compression placed on the breast 
during the procedure. 

Figure 7 illustrates an alternate embodiment of the 
present invention showing marking device 10a, in which helix 
14a and helix 18a are integrally wound as part of shaft 12a. 
Figure 7 is identical to Figure 1 in operation and function 
except that additional helical wires are not needed, since 
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1 marking device 10a is of unitary construction in that shaft 
12a and helixes 14a and 18a are constructed as a single unit. 
In a further embodiment, helix 14 and helix 18 may be joined 
so that the entire shaft 12 is in a helical coil. 
5 In a further embodiment, cannula 3 2 may be provided 

with a notched portion 60, and knob 36 may be eliminated, as 
seen in Figure 8. In this case, notch 60 engages helix 18, 
or alternately helix 14, dependent upon location of notch 60. 
Notch 6 0 V7ill then guide marking device 10 in the same manner 

10 as v/ire guide 40 and guide bar 42. 

V7hile the invention has been particularly shown and 
described with reference to the preferred embodiments, it 
will be understood by those skilled in the art the various 
changes in form and detail may be made therein without 

15 departing from the spirit and scope of the invention. 

Accordingly, modifications and/or changes such as removing 
guide wire 18 or providing a longer or shorter marking wire, 
as well as increasing or decreasing the pitch of the coils as 
related to the number turns per centimeter, may be provided 

20 as desired, and are considered to be within the scope of the 
invention. 
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1 WHAT IS CLAIMED IS : 

!• A needle assembly for localization of 
lesions within the body, including a needle cannula, said 
cannula having a cutting edge at a first end; and a 
5 marking device positioned within said cannula and 

including a shaft, said marking device being characterized 
by a wire (14; 14a) helically wound at one end (23; 23a) 
of said shaft (12; 12a) and extending beyond said end a 
predetermined distance in a helical coil, and having a 
10 sharpened tip (16; 16a), said marking device (10) being 
axially slidable and rotatable within said cannula (32). 

2. A needle assembly according to Claim 1, 
characterized in that said wire (14) is wound about and 
secured to said shaft (12). 
15 3. A needle assembly according to Claim 1 or 2, 

characterized in that said cannula (32) and said marking 
device (10) are constructed of biocompatible material, 
such as stainless steel or a metal alloy. 

4. A needle assembly according to any of Claims 
20 1 to 3, characterized in that said helical coil of said 

wire (14; 14a) has a constant diameter along its length. 

5. A needle assembly according to any of Claims 
1 to 4, characterized in that said cannula (32) has a 
lumen (33); at least one notched portion (50) on said 

25 cannula; said marking device (10) engaging said at least 
one notched portion, such that advancement of said marking 



wo 90/15576 



PCr/US90/03244 



"19- 

1 device is assisted by said helical wire (14; 14a) at one 
end of said marking device rotatingly contacting said at 
least one notched portion. 

6. A needle assembly according to any of Claims 
5 1 to 5, characterized in that said cannula (32) has a 
lumen (33), a cutting edge (34) at a first end of said 
cannula, and a gripping knob (36) secured at a second end 
of said cannula, said knob having a first hole (46) formed 
therethrough in alignment with said liomen (33), and a 

10 second hole (47) formed therethrough offset from said 
first hole and having a wire guide (40) passing through 
secured within said second hole in a direction parallel to 
said cannula, said wire being bent at a right angle to 
partially cover said first hole; said marking device (10) 

15 further including a second helical wire (18) coiled about 
said shaft (12) and secured thereto a distance from said 
first helical wire (12) towards a second end of said 
shaft; said second helical wire of said shaft engaging 
said wire guide of said knob (36), such that the 
20 advancement of said shaft is assisted by said second 
helical wire (18) rotatingly contacting said wire guide 
(40). 

7. A needle assembly according to Claim 6, 
characterized in that said first and second helical wires 
25 (14, 18) of said marking device (10) are secured to said 
shaft (12) by soldering. 
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^ 8. A needle assembly according to Claim 6 or 7, 

characterized in that said first helical wire (14) extends 
past said shaft end (23) a predetermined distance which is 
equal to the length of said second helical wire ( 18 ) . 

5 9. A needle assembly according to any of Claims 

6 to 8, characterized in that said second helical wire 
(18) is positioned a predetermined distance from said 
first helical wire (14)^ such that when an end of said 
second helical wire closest to said first helical wire 
10 engages said wire guide (40) of said knob (35), said 
sharpened tip (16) of said first helical wire is 
positioned coaxial and adjacent to said cutting edge of 
said cannula. 

10. A needle assembly according to Claim 8, 

15 characterized in that an end of said second helical wire 
(18) remote from said first helical wire (14) is 
positioned at a distance such that when said second end is 
rotated past said wire guide (40) into said cannula (32), 
said first end of said shaft (12) is positioned coaxial 

20 and adjacent to said cutting edge (34) of said cannula 
(32). 

11. A needle assembly according to any of Claims 
6 to 10, characterized in that said first and second 
helical wires (14, 18) have a constant diameter along 

25 their entire lengths. 
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1 12. A needle asseinbly according to Claim 11, 

characterized in that said first and second helical wires 
(14, 18) have a diameter substantially equal to each other 
and less than the diameter of said shaft (12) of said wire 
5 marker (10). 

13. A needle assembly according to Claim 12, 
characterized in that said first and second helical wires 
(14, 18) have a diameter of approximately 0.02 cm and said 
shaft (12) has a diameter of approximately 0.04 cm inches. 

10 14. A needle assembly according to any of Claims 

8 to 13, characterized in that said predetermined distance 
of said first helical wire (14) extends past said shaft 
end and the length of said second helical wire (18) is 
between 0.5 and 2.0 cm. 

15 15. A needle assembly according to Claim 14, 

characterized in that said predetermined distance is 1 cm. 

16. A needle assembly according to any of Claims 
6 to 15, characterized in that said first and second 
helical wires (14, 18) are wound about said shaft (12) an 

20 identical number of turns per centimeter. 

17. A marking device for use in combination with 
a needle assembly for marking lesions within the body, 
according to any of the preceding claims, characterized by 
a shaft (12); a first helically coiled wire (14) secured 

25 to and wound about a first end of said shaft, said first 
wire extending concentrically outwardly from said first 
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1 end and away from said shaft a predetermined length and 
terminating in a sharpened tip ( 16 ) ; and a second 
helically coiled wire (18) secured to and wound about said 
shaft a distance from said first helically coiled wire, 
5 said second wire having a length equal to said 

predetermined length that said first wire extends from 
said shaft; wherein said first and second helically coiled 
wires are wound an equal number of turns of between 6 and 
15 turns per centimeter. 

10 18. A method for marking non-palpable lesions 

within the body, characterized by punctiiring the skin to 
enter the body with a marking needle assembly, said needle 
assembly including a cannula having a Iximen, a cutting 
edge at one end of said cannula and a gripping means on 

15 said cannula, said needle assembly further including a 
marking device positioned within said lumen, said marking 
device having a helical wire helically woiind at one end a 
predetermined distance in a helical coil, and having a 
sharpened tip; aid marking device being axially slidable 

20 and rotatable within said cannula; tracking said needle 
assembly inside said body; advancing said needle assembly 
to a point within proximity to a lesion within said body; 
rotating said marking device within said cannula to 
advance said marking device ; determining the distance said 

25 marking device travels by the distance said marking device 
is advanced into said cannula; ceasing rotation of said 
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1 marking device when said marking device is positioned 
within a determined proximal distance of said lesion; and 
removing said cannula from said body; wherein said marking 
device remains in position with respect to said lesion to 
5 mark said lesion for subsequent medical procedures. 
19. A method according to Claim 18, 
characterized in that said gripping means includes a 
gripping knob having a first hole formed therethrough 
aligned with said Iximen and a second hole formed 

10 therethrough offset and parallel to said first hole for 
receiving a wire guide, said wire guide bent at an angle 
perpendicular to said second hole and covering a part of 
said first hole, said needle assembly further including a 
marking device positioned within said lumen, said marking 

15 device having a shaft and at least two helically wound 
wires concentrically coiled about and secured to said 
shaft and spaced from each other a predetermined distance, 
a first helical wire secured at an end of said shaft and 
concentrically extending outwardly a predetermined length 

20 from said shaft and terminating in a sharpened end, and a 
second helical wire coiled about said shaft having an 
equal number of turns per centimeter as said first helical 
wire, a first end of said second helical wire engaging 
said wire guide while said sharpened end of said first 

25 helical wire is adjacent to said cutting edge of said 
cannula ; 
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^ said rotating of said marking device within the 

lumen of said cannula advancing said marking device such 
that said wire guide draws said marking device through 
said lumen by engaging said second helical wire; 

5 determining the distance said first helical wire travels 
by the distance said second helical wire has travelled 
past said wire guide; ceasing rotation when said first 
helical wire marks said lesion; and removing said cannula 
from said body; 
''O wherein said first helical wire remains in 

position with respect to said lesion to mark said lesion 
for subsequent medical procedures. 

20. A method according to Claim 19, 
characterized in that said rotation continues until said 

15 first helical wire is embedded in said lesion and said 
second helical wire passes fully into said knob beyond 
said wire guide. 

21. A marking device for implementing the method 
according to any of Claims 19 or 20. 
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